In the paper, the first main boundary value problem of Dynamics of Thermo-resiliency"s momentum theory is converted into the Elliptic boundary value problem with the formal usage of the Laplace transform. This problem is studied using the method of singular integral equations. The solution of the first main boundary value problem is derived using the inverse Laplace transform.
Introduction
Let be a finite or infinite three-dimensional space with the compact boundary from the class Λ 2 ( ), ( > 0) . Denote by and cylinders = × , = × , respectively, where = 0, ∞ . The main equations of the thermo-resiliency"s momentum theory can be written in a vector form as follows [1] , [2] : + Δ + + − + 2 − + = 2 , + Δ + + − − 4 + 2 + = 2 ,
where , = ( 1 , 2 , 3 ) is a movement vector, while , = ( 1 , 2 , 3 ) is a rotation vector and ( , ) -temperature. By , , , , , , , , , , are denoted resiliency constants, by = ( 1 , 2 , 3 ), = ( 1 , 2 , 3 ), -weight power, weight moment and temperature source, respectively. The main equations of the thermo-resiliency"s momentum theory can be written as: , lim
where
) for = 0, 1, ( ) = ( 1 , 2 , 3 ) for = 1, 2 and 7 ( ) for = 0, 1 are functions given in the area , while = ( 1 , 2 ), = ( 1 , 2 , 3 ) for = 1, 2 and 7 are functions given on . The uniqueness theorem of the solution was proved for this problem in [4] . It should be mentioned that in boundary cases some conditions are required to be fulfilled [5] .
Solution of the problem
The stated problem is converted into the Elliptic problem as follows below. Consider the vector function
7 ( ). Let = , be a solution of the first problem, then 0 = − will be a solution of the following problem:
where (9) and (10) we can derive that
) =0 = 0, ∈ for = 0, 1, 2, 3, 4 and k=0, 1, 2, 3.
Analogously, from (7) and (8) we get that 
the stated boundary value problem can be converted into the following boundary value problem[6]:
Let us denote this problem by ( ).
The existence and uniqueness theorem of this problem is given in [7] . In order to have the inverse Laplace transform for the function 0 (x, ) and this transform would give the classical solution of the problem ( ), we should prove some estimates for the function 0 (x, ) and for its up to the second derivatives with respect to .
For this purpose, we will present the solution of the problem ( ) by the sum of the solutions of the following problems:
Denote that 0 (1) = ( 0 (1) , 0 (1) ) and 0 (2) = ( 0 (2) , 0 (2) ).
Let us show that 0 (1) , and 0 (2) , are analytic functions with respect to and determine asymptotic assessments of these functions and their derivatives.
At first we will begin with the function 0
(1) , . Using the method of partial integration for the integrals from (13) and (14), according to (11) and (12), and considering the conditions 1 0 − 5 0 from [5], we get:
Then, in the half-plane Π 0 the following assessments take place:
0 , ( ,0, ) ≤ 8 , 07 , ( ,0, )
0 , ( ,1, ) ≤ 7 , 07 , ( ,1, )
According to 5 0 from [5] , for the rather high value of , we will have:
The problems (16) and (18) have the unique solution [8] and can be given as
where , is an operator of momentary voltage and Ψ z − y; iτ -a matrix of the fundamental solutions of the equation (16) 
In the half-plane Π 0 the solutions of these equations are analytic with respect to , as the right sides of these equations are analytic functions with respect to . Hence, 0
(1) , is also an analytic function with respect to .
